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P f /a. (Once Amyied) The method of Claim I, wherein sensing the corresponding resulting 
' ohaiige includes seiising at an upstream location to the introduced volume and a downstream 
locati on to the inm>duced volume. 

5. The method of Clain I, wherein sensing the conresponding resulting change includes 
employing a sensor located done of in the conduit, on the conduit or spaced from an exterior of 
the conduit. ' 



Z6. (Once Amended) iWnethod of Claim 1, wherein introducing the discrete known 
le over a known timebs^des introducing the discrete known volume over a known time 
through a catheter in th^nduit. 

7. The method of Claim 1, furthej/comprising sensing the corresponding resulting 
change in one of a liquid characteristic arid a flow characteristic. 

8. The method of Claim 1, wherfein sensing a corresponding resulting change includes 
sensing a corresponding resulting chanrfe proportional to the flow in the conduit. 

9. The method of Claim 1. whiein sensing a corresponding resulting change includes 
sensing one of a velocity, pressure and flow rate of the flow in the conduit. 

1 0. The method of Claim 1 , wlierein sensing a corresponding resulting change includes 
sensing a dilution indicator. 
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1 1 . (Once Amended) A method for detenrn^dng an initial flow rate in a conduit, 

comprising: 

(a) locatmg a catheter in the conduij 

(b) introducing a known flow raj/to the initial flow rate through the catheter; and 

(c) detennining the initial flra/ ^te in response to the introduced known flow rate and a 
resulting change in the initial flowrate. 

12. (Once AmendedVi^e method of Claim 1 1, wherein introducing a known flow rate 
includes introducing a discrete volume change. 

1 3. (Once Am^ded) The method of Claim 1 1. wherein introducing a known flow rate 
includes injecting (^Withdrawing a discrete volume from the conduit. 
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14. The method of Claim if, fUrther comprising employing one of a flow characteristic 
seaisor and a liquid characteristic ynsor. ^ 



P ' / 15, (Once Amended) Th^ ethod of Claim 1 1, wherein sensing the corresponding 
re/lting change includes sen^g at an upstream location to the introduced known flow rate and 
a downstream location to^ introduced luiown flow rate. 

16, The method of Claim 1 /wherein sensing a corresponding resulting change includes 
sensing with a sensor located at o^of in the conduit, on the conduit or spaced from an exterior 

of the conduit 

IviP' 7i7. (Once Amended) The method'of Claim 11, ftjither comprising sensing a resulting 
change after introducing the known flow rate. 

18. (Once Amended) iWmethod of Claim 17, wherein sensing the resulting change 
includes sensing a change cpi^sponding to the introduced known flow rate in one of a Hquid 
r.haracteristi ? f>i}^ «- flnw<^aracteristic. __ 



W' 



19. The method of Cl^m 17, further comprising sensing a resulting change as 
proportional to the flow in th^ conduit. 

20. (Once Amended) A methjd^or determining an initial flow rate in a conduit, 
imprising: 

(a) introducing a discM^e known volume over a known time to the initial flow in the 
conduit to produce a resuj^g change in the initial flow; and 

(b) deterraini^me initial flow rate in response to the introduced discrete known 
volume, the knowri^m ? rffff^^'^inR change. . 



21. The method df Claim 20, further comprising employing a sensor to sense the 
resu lting change in the flow. 
^ ' / 22. (Once Amended) An app^tus for determining an initial flow rate in a conduit, 
c6mprising; 

(a) means for intnidiMflng a discrete known volume over a known time to the initial flow; 
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{b) a sensor for measuring a fitoesponding change resulting from the introduced discrete 

known volume over the known tjme; and 

(c) a controller conna^d to the sensor, the controUer configured to determine the initial 
flow rate in a response to^known voluafg. the known time and the corresponding change. 



23. The apparatus of Claim 2yftirther comprising a catheter having an introduction port. 

24. The apparatus of Claim^3, wherein the sensor is connected to the catheter. 



^ ^ is. (Once Amendedy(n apparatus for detOTninin|4n initial flow rate in a conduit, 
composing: 

(a) a known flow rate introducer selected to ^^ct a discrete known flow rate to produce 
a resulting change in the initial flow in the conduiy 

(b) a sensor for measuring the resulting cjfange; and 

(c) a controller connected to the sensof the controller configured to determine the initial 
flow rate in a response to the known flow ^e and the resulting change measured by the sensor. 

26. (Once Amended) A method^r determining an initial blood flow rate in a 

conduit, comprising: 

(a) introducing a known flovf rate of an indicator into the conduit to create a 
discrete volume change in the impd flow and a liquid characteristic change in the 
conduit; 

(b) optically sensing tt^ liquid characteristic change in the conduit with a sensor 
located external to the condmt; and 

(c) determining th/initial blood flow rate in the conduit in response to the 
introduced known flow r/te of indicator and the sensed liquid characteristic change. 

27. (Once AnXded) The method of Claim 26, wherein introducing the known 
flow rate of the indirftor includes introducing a change in blood hematocrit in the 
conduit. 

28. (One/ Amended) The method of Claim 26, wherein introducing the known 
flow rate of thg^ndicator includes introducing a solution including at least one of saline 
and glucose into the conduit. 
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29. The method of Claim 28 ftirth^ comprising introducing an isotonic solution 
into the conduit 

30. The method of Claim 26, whferein optically sensing the liquid characteristic 
change i ocludes ob taining a valu e proBprtional to the liquid characteristic change. 



H X of jBe indi 
I upstream < 



(Once Amended) The i;fiethod of Claim 26, wherein introducing the volume 
indicator into the conduit/mcludes introducing the known flow rate of indicator 
of an area sensed by Lhe optical sensor. 



32. The method of Claim wherein the liquid characteristic i$ blood 
hematocrit, 

33. The method of Claim 26, wherein optically sensing the liquid characteristic 
change includes obtaining a value proportional to blood hematocrit in the conduit. 
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34. (New) The method of Claim 1, further apprising measuring to identify one of the 
own volume and the known time. 



35. (New) The method of Claim 11,^ 
by measuring. 



frther comprising determining the known flow rate 



36. (New) The mediod of Cl^ 20, wherein one of the known volume and the known 
time is deteraiined by measuring 

37, (New) A method/or determining an initial blood flow rate in a conduit, 
comprising: 

(a) deterniining tile initial blood flow rate Q, corresponding to at least one of the 
following and an analogous relationships: 



/ 




Qu J 



,Q = 



Q, 



u J 



hui hdi 



QL 



Pd-/Pven Pu-Part 
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If iwhere Qi is 



the introduced volume during the introdyi^d time; 
/ AQd = Qdi-Q4; 
AQu = Qui - Qu; 

Qd is the flow rate downstream of an introduction point of Qi; 
Qu is the flow rate upstream of an introd^tion point of Qj; 

Cbd is the relative change in a flow corresponding parameter from an upstream volume 
injection; 

Cbu is the relative change in a Jfow corresponding parameter from a downstream volume 
injection; 

AVu is a change corresj^nding to an upstream blood velocity; 
AVd is a change corr^onding to a downstream blood velocity; 
Vu is an upslxeam^ood velocity; 
Vd is a downstream blood velocity; 

bu is a conce^ation of indicator measured at an upstream sensor; 
hd is a con^ntration of indicator measured at a downstream sensor; 
Ahu — hui^u; and 
Ahd = hdi-hd. 

38. (^ew) A method for determining an initial blood flow rate in a conduit, 
comprisinj 

(aj detennining the initial blood flow rate Q, con^sponding to an introduced flow 
rate to tne initial flow rate. 
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